Red Emitting Coumarins: Insights of Photophysical Properties with DFT Methods.
Red emitting dyes are of interest in various technological applications. Coumarins, though being an important class of fluorescent molecules, those with red emission, have been rarely studied theoretically. The structural and electronic aspects of three novel red emitting coumarins were studied using DFT and TD-DFT methods. The functionals employed were the hybrid functionals B3LYP, CAM-B3LYP, PBE0 and the highly parameterized empirical functional M06. The geometry at ground state reveals the electron donor N,N-diethylamino group is coplanar with the chromophoric system and the nitrile group induces a red shift to the absorption and emission. The electronic energies and dipole moments were solvent dependent. The basis sets and functionals were benchmarked for their performance with these molecules. B3LYP has been proved to be more efficient in computations whereas the basis sets do not have noticeable effect on the electronic properties. However, adding a polarization function to the basis set has improved the calculation of vertical excitation. The B3LYP functional gives maximum absolute deviation of 0.20 eV in calculating the vertical excitations and 0.18 eV for emission.